Mean values of ATP cooncentration in blood (mg/100ml) "assessed with the enzymatic method by Adam (4)"
Re sults
The results of ATP determinations in blood are listed in Table 2 .
Leprosy patients had higher basic levels than controls; the concentrations of ATP decreased by 23% in patients on chemotherapy after HBO.
Effect of HBO on serum lipase
Dhople had shown that here is an inverse relationship between the bacteriological index and the serum lipase (5), an observation that promted us to explore this enzyme in patients. with leprosy subjected to HBO. The specimens were processed for an examination by electron microscopy.
Results
The changes in the ultrastructure of lepromatous skin after HBO consisted in the appearance of multivesicular foamy structures, remnants of cytoplasmatic elements and signs collagenous proliferation (see Fig. 1 ).
Effect of HBO on the global evolution of a patient
After having focused on changes induced by HBO in single aspects, we proceeded to observe the global evolution of patients exposed to this therapy.
The study comprised 20 patients with lepromatous leprosy, pretreated with antimicrobial drugs: 8 at stage L1, 7 at stage L2 and 5 at stage L3 of the disease. HBO at 3 Ata was administered on two consecutive days. Assessments were done before and following the HBO therapy.
Clinical evolution
We observed the following changes after HBO. The skin acquired a normal colour. The extremities regained a normal temperature. The sensibility of affected areas improved. The patients slept better and their appetite improved. The specific lesions changed as follows.
In patients a L1: definitive improvement (disapperarance of infiltration and of maculae, flattening of lepromas) in five cases.
At stage L2: three patients improved definitively and four patients moderately. At stage L3: some improvement in two and no change in three patients.
Bacteriology
The examination of a smear of the affected skin revealed disappearance of bacteriae in 45%
and signs of bacterial involution in 55% patients. Splitting the results in stages:
L1: -62.5% negative bacterioscopy 37.5% morphological changes of bacteriae L2: -42.8% negative finding 57.2% morphological alterations L3: -20% negative outcome 80% considerable morphological effects (fragmentation and granulation of the bacilli)
Biochemical aspects
The figures of pH, -HCO3 and pCO2 revealed some tendency towards acidosis induced by
Histopathological aspects
The examination of biopsy from the leproma revealed: -alterations in the Virchow's cells (vacuolisation, pycnosis and cariolysis) in 88% of cases .
-reticular fibrosis in 66% of instances -collagen fibrosis in 77% of instances -leucocytic infiltration in 55% of cases Solid bacilli were detected in 2.2%, morphologic changes in 55.5% and absence of bacilli in 22.3% of examinations.
Tolerability
Adverse effects (such as headache, vomiting, dezziness or other manifestation of oxygen intolerance) were not observed during the HBO therapy and leprotic reactions were not precipitated (neither lepromatous nodular erythema nor asymptomatic papolur/macular reaction).
III. Discussion
The considerable increase in oxygen consumption by the lepromatous tissues induced by HBO may correspond to a certain recovery of metabolic functions of cells and to the activation of metabolism in the lipidic vacuoles with bacilli in involution.
It is noteworth, that the metabolic quotient remained elevated as long as four months after a series of three HBO sessions. The fact that the greatest increase in oxygen consumption by leproma occurred in patients on chemotherapy could imply the existence of a synergism between drug action and HBO.
The higher basic levels of blood ATP in leprosy patients as compared with controls could be due to metabolic abnormalities of skin tissue in leprosy patients. Since ATP levels in blood are lowered by HBO in patients on chemotherapy and not in the patients without it, this could be an additional evidence for a synergistic action between HBO and chemotherapy.
We mentioned already the observation by Dhople (5) , that a higher degree of bacterial activity goes along with lower serum lipase levels. If this is so, then the increase of lipase levels in patients on HBO points to an direct or indirect antibacterial effect of this therapy.
The favorable clinical evolution of leprosy patients undergoing HBO therapy seems to substantiate the relevance of the above described biochemical, structural and bacteriological findings in patients with this disease.
It is up to future studies to confirm the findings of our past work and to complement it with efforts to explore if and how inmunomodulatory effects are induced by HBO therapy in patients with leprosy.
IV. Summary and Conclusions
144 patients with multibacillary lepromatous leprosy and 20 healthy volunteers underwent HBO therapy (with 3 Ata during 1.5 hours, including compression and decompression) on 2 to 21 consecutive days. The metabolic quotient (i. e. oxygen consumption by tissues), the blood level of adenosintrisphosphate and the serum levels of lipase showed trends towards nor-
